Interaction of age with the ischaemic penumbra, leptomeningeal collateral circulation and haemodynamic variables in acute stroke: a pilot study.
Increasing age is the single largest non-modifiable risk factor for ischaemic stroke. Animal models have substantiated the view that age related neuron vulnerability to ischaemia plays a role in stroke and other age related neurological diseases. Given the key role of the ischaemic penumbra in stroke pathophysiology, we hypothesised that age has an impact on penumbral tissue and its acute determinants. We studied a prospective cohort of patients (n=39) at a mean time of 154.7 min from stroke onset, using state of the art whole brain perfusion CT and CT angiography. Penumbral and core were defined using quantitative voxel based thresholds for mean transit time and cerebral blood volume (CBV). Collateral vessel scores were assessed and haemodynamic variables (ie, cerebral blood flow and CBV) were measured in affected and unaffected tissues. While age correlated negatively with normalised penumbral volume (Kendall's τ b=-0.234, p=0.048) and lesion volume (Kendall's τ b=0.238, p=0.045), core volume remained unchanged, accompanied by an incremental collateral response with age (Kendall's τ b=0.496, p<0.0001). Haemodynamic variables remained unaffected by age in our cohort. These findings, described for the first time in a clinical cohort using whole brain CT perfusion and concomitant vascular imaging, suggest that age has a differential effect on acute tissue compartments in the wake of a preserved collateral vascular response and haemodynamic parameters. In agreement with the preclinical literature, the results point to a distinct tissue response to acute ischaemia in the ageing brain and merit validation studies in larger cohorts, particularly in relation to clinical outcomes.